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Accepted 21 June 2013AbstractPostpartum aortic dissection is a rare but lethal event. Until now, only a limited number of cases have been reported, and a comprehensive
literature review from 1988 to 2012 yielded 27 cases. Postpartum aortic dissection occurred between Day 1 and Day 42 after delivery, either
vaginally or by cesarean section. Pregnancy alone without underlying contributing risk factors and Marfan syndrome were the two main risk
factors for postpartum aortic dissection, accounting for 44.4% and 40.7% of cases, respectively. Late presentation and delayed diagnosis may
lead to sudden death. Improving prenatal and peripartum care is, therefore, crucial in preventing the development of aortic dissection. Prompt
diagnosis and timely treatment of postpartum aortic dissection may prevent patient death.
Copyright  2013, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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Aortic dissection is a rare but potentially fatal event. Acute
aortic dissection developing in association with pregnancy is
even rarer, occurring during labor and delivery or in the early
postpartum period [1,2]. Most aortic dissections occur in pa-
tients older than 50 years as a result of systemic hypertension
and occur approximately 2e3 times more often in men [3].
However, women younger than 40 years of age may comprise
half of the cases of aortic dissection in association with
pregnancy and have neither risk factors nor typical clinical
manifestations [4,5]. Among women, half of type B dissec-
tions occur during the postpartum period [6]. During preg-
nancy, aortic and vascular wall structures tend to be weaker
and more susceptible to injury imposed by hemodynamic
forces [7]. Fragmentation of the reticulum fibers, decreases in
acid mucopolysaccharides, and loss of the normal corrugation
of elastic fibers have been observed in the aortic walls of* Department of Cardiothoracic Surgery, First Hospital of Putian, Teaching
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http://dx.doi.org/10.1016/j.tjog.2013.06.003pregnant women [8]. The risk of aortic dissection or rupture
appears to increase as gestation advances and persists for
several months postpartum due to adaptational cardiovascular
and hormonal changes occurring during and after pregnancy
[9]. Women with an aortic root diameter > 40 mm, rapid
dilation of aortic dimensions, and/or previous dissection of the
ascending aorta are considered to be at high risk for aortic
dissection [9], especially women with Marfan syndrome [10].
Until now, the emphasis has been on connective tissue disor-
ders with regard to aortic dissection in pregnancy, but patients
with no underlying contributing factors for its pathogenesis
have been overlooked. The latter can be at more risk because
unexpected aortic dissection may result in sudden death
because of a delay in diagnosis and subsequent treatment [11].
Therefore, this medical emergency warrants further research.
Materials and methodsLiterature search methodsThe English-language literature on postpartum aortic
dissection was comprehensively reviewed from the Medline
database for 1988e2012. Additional searches were conductedcs & Gynecology. Published by Elsevier Taiwan LLC. All rights reserved.
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carefully reviewed and patient information was collected and
analyzed.DefinitionsFig. 1. Probabilityeprobability plot of normal distribution of patients’ age.The postpartum period was defined as Days 1e42 after
delivery. For acute aortic dissection, late presentation was
defined as >2 hours from symptom onset, and early presen-
tation was <2 hours from symptom onset. According to Harris
et al [12], for patients with acute aortic dissection, the mean
time from arrival at the emergency department to diagnosis
was 4.3 hours (range: 1.5e24 hours) and from diagnosis to
surgery was 4.3 hours (range: 2.4e24 hours). Therefore, a
time from the patient’s arrival at the emergency department to
a diagnosis of >4 hours was regarded as a late/delayed diag-
nosis, and a time from diagnosis of aortic dissection to aortic
surgery of >4 hours was considered as a delayed operation.Statistical analysisFig. 2. Probabilityeprobability plot of normal distribution of previous
pregnancies.Quantitative data were expressed as mean  standard de-
viation along with range and median. Comparisons of fre-
quencies of events were done using Fisher’s exact test.
Probabilityeprobability plot by conversion to natural loga-
rithm was utilized for normal distribution examinations.
Multiple logistic regression was used for predictive evaluation
of patient survival/mortality. A p value < 0.05 was considered
statistically significant.
Results
A total of 27 cases of aortic dissection occurring during the
postpartum period were identified from 21 reports
[3e7,13e28]. The mean patient age was 31.9  4.6 years
(range: 22e39 years, median: 32 years). Previous pregnancy
history was para 1.8  1.8 (range: 0e5, median: 1.5; n ¼ 16):
para 0 in five (31.3%) patients; para 1 and 2 in three (18.8%)
patients each; para 3 in two (12.53%) patients; para 4 in one
(6.3%) patient; and para 5 in two (12.5%) patients
( p ¼ 0.6050, Fisher’s exact test). Type of delivery was
recorded in 14 patients: seven (50%) had vaginal delivery with
three having full-term infants; six (42.9%) patients underwent
cesarean section; and one (9.1%) patient experienced fetal
demise at 30 weeks gestation.
The onset of postpartum aortic dissection was 9.3  9.0
days (range: 1e42 days, median: 7 days). Patient age, number
of previous pregnancies, and onset time of postpartum aortic
dissection were all normally distributed (Figs. 1e3). Infor-
mation on the type of symptoms present at the onset of the
dissection was available for 20 patients. Pain was the most
common symptom and occurred in 12 (60%) patients. Pain
was in the back in seven (58.3%) patients, the chest in two
(16.7%), the left arm, back and abdomen in two (16.7%), and
in both the chest and abdomen in one (8.3%) patient. Eleven
(91.7%) of the 12 patients with pain had acute sharp pain, and
the remaining patient had mild transient pain. Circulatorysymptoms including dyspnea, shortness of breath, respiratory
distress, or circulatory collapse were more common in these
patients (Table 1). Three patients had a delayed presentation,
arriving at the hospital 2 hours, 48 hours and 72 hours after the
onset of aortic dissection, and the patient presenting at 72
hours died. A delayed diagnosis was made in two patients, at
96 hours and 144 hours after admission, and the first patient
died. No patient in this cohort received delayed treatment.
There were two main predisposing risk factors: pregnancy
with no underlying contributing factors and Marfan syndrome.
These two risk factors were present in similar percentages of
patients with aortic dissection (44.4% and 40.7%, respec-
tively), with a significant difference when compared with other
risk factors such as acute myocardial infarction, medial dys-
trophy (Erdheim’s disease), bicuspid aortic valve, tobacco use,
and obesity (Table 2).
Diagnostic methods used leading to a definite diagnosis
were described for 20 patients. Computed tomography was the
most commonly used diagnostic tool, followed by echocardi-
ography. One patient died suddenly after acute onset of
symptoms, and the diagnosis was made at autopsy (Table 3).
Fig. 3. Probabilityeprobability of normal distribution of onset time of post-
partum aortic dissection.
Table 2
Risk factors responsible for the development of aortic dissection.
Risk factor n (%) p (Fisher’s
exact test)
Nil 12 (44.4)
Marfan’s syndrome (1 patient was
associated with bicuspid aortic
valve, s/p Yacoub procedure)
11 (40.7)
Acute myocardial infarction 1 (3.7) <0.0001
Medial dystrophy (Erdheim’s disease) 1 (3.7)
Bicuspid aortic valve, tobacco use 1 (3.7)
Obesity 1 (3.7)
320 S.-M. Yuan / Taiwanese Journal of Obstetrics & Gynecology 52 (2013) 318e322Sixteen (59.3%) patients had aortic dissection type A (one
patient initially had type A which was followed by a type B
aortic dissection 16 hours later), and type B was seen in 11
(40.7%) patients ( p ¼ 0.2763, Fisher’s exact test). Aortic
valve insufficiency was associated with aortic dissection in
nine (34.6%) patients; the valvular insufficiency was mild in
two (22.2%) and severe in seven (77.8%) patients
( p ¼ 0.0567, Fisher’s exact test). In addition, severe mitral
valve regurgitation was present in one patient. Massive peri-
cardial effusions were present in two patients, pleural effu-
sions in three, and both pericardial and pleural effusions in
one.
Of the 27 patients, management of aortic dissection was
surgical in 16 (59.3%), interventional in three (11.1%), con-
servative in four (14.8%), and initially conservative with
eventual surgery in two (7.4%). However, two (15.4%) pa-
tients died suddenly after the onset of aortic dissection before
treatment was possible (Table 4). Only Marfan syndrome and
pregnancy with no additional contributing risk factors were
present in six (37.5%) patients each, and cystic medial ne-
crosis, tobacco use plus bicuspid aortic valve, obesity, and
medial dystrophy (Erdheim’s disease) were present in oneTable 1
Onset symptoms of aortic dissection in 20 pregnant patients.
Onset symptom n (%)
Pain 12 (60)
Back pain 7 (35)
Chest pain 2 (10)
Left arm, back and abdomen 2 (10)
Chest, abdomen 1 (5)
Circulatory 7 (35)
Dyspnea, left leg hypothesia 2 (10)
Shortness of breath 3 (15)
Respiratory distress 1 (5)
Circulatory collapse 1 (5)
Asymptomatic 1 (5)
On observation of aortic dilation 1 (5)(6.3%) patient each with type A aortic dissection. Marfan
syndrome and pregnancy with no other contributing risk fac-
tors were present in five (45.5%) and six (54.4%) patients with
type B aortic dissection. There were no significant differences
regarding the predisposing risk factors (9.1% vs. 8.3%,
p ¼ 1.0000), between types A and B aortic dissections
( p ¼ 1.0000, Fisher’s exact test). Type A aortic dissection was
managed surgically in 14 (93.3%) patients, and no treatment
was used in one (6.7%) patient who died suddenly. Type B
aortic dissection was managed surgically in two (18.2%) pa-
tients, interventionally in three (27.3%), conservatively in four
(36.4%), and conservatively followed by surgery in two
(18.2%) patients. Significant differences were found in treat-
ment strategies between Types A and B aortic dissection
( p < 0.0001, Fisher’s exact test).
Twenty-three (85.2%) patients survived and four (14.8%)
died. The causes of death in the four women were sudden
death in two and uncontrolled hypertension and postoperative
complication in one each.
No significant differences were noted in mortality between
Marfan patients and those with no other contributing risk
factors (9.1% vs. 8.3%, p ¼ 1.0000), for dissection Types A
and B (25% vs. 0%, p ¼ 0.2693), or for vaginal delivery and
cesarean section (14.3% vs. 16.7%, p ¼ 1.0000, Fisher’s exact
tests). There were no deaths among patients receiving inter-
ventional, conservative, or conservative/surgical treatments. A
significant difference was found in mortality between patients
receiving urgent aortic operation and those without an op-
portunity to be treated (12.5% vs. 100%, p ¼ 0.0500, Fisher’s
exact test). Multiple logistic regression did not reveal any
significant relationships between the above dependent vari-
ables and patient mortality (c2 ¼ 6.195, p ¼ 0.1025 for overall
model fit; and p ¼ 0.9986 for mode of delivery, p ¼ 0.6240 forTable 3
Diagnostic means of aortic dissection in 20 patients.
Diagnostic means n (%)
Computed tomography 9 (45)
Transthoracic echocardiography 4 (20)
Computed tomography þ transesophageal echocardiography 2 (10)
Computed tomographic angiogram 2 (10)
Magnetic resonance imaging þ transesophageal echocardiography 1 (5)
Pyelogram 1 (5)
Autopsy 1 (5)
Table 4
Management of aortic dissection.
Management n (%)
Surgical operation 16 (59.3)
Bentall operation 3 (11.1)
Ascending aorta replacement þ coronary
ostium replacement/repair
3 (11.1)
Cabrol II operation 1 (3.7)
Aortic valve replacement, aortic root repair,
descending aorta replacement
1 (3.7)
Ascending aortaeabdominal aorta bypass 1 (3.7)
Aortic arch repair þ right and non-coronary
ostium reconstruction þ left coronary ostium
reimplant
1 (3.7)
Atrial septal defect repair, aortic root þ arch
replacement, valve commissural resuspension,
native right coronary ostium ligation, coronary
artery bypass: saphenous vein graft to right
coronary artery
1 (3.7)
Aortic valve repair, non-coronary ostium replacement,
other 2 coronary ostia sparing, distal aorta replacement
1 (3.7)
Root replacement, aortic valve resuspension, coronary
artery bypass: saphenous vein graft to right coronary
artery
1 (3.7)
Aortic valve replacement, aortic root plication, descending
aorta replacement
1 (3.7)
Stent graft 3 (11.1)
Conservative 4 (14.8)
Conservative and eventually surgery 2 (7.4)
No treatment 2 (7.4)
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dissection).
Pathological study of the surgical aortic specimens was
undertaken in nine patients; cystic medial degeneration was
found in four (44.4%) patients, mucopolysaccharide deposit,
diffuse mucoid imbibitions, medial dystrophy (Erdheim’s
disease), diffusely damaged tunica media, and myxoid
changes were seen in one (11.1%) patient each. Three (11.1%)
women had aortic dissection progression at 9e18 months
follow-up and eventually required surgery.Discussion
Postpartum aortic dissection is a rare event. The most
common symptoms at onset were acute pains in the chest,
back, abdomen, or left arm, followed by cardiopulmonary
manifestations including shortness of breath, dyspnea, or cir-
culatory collapse, and even sudden death. As previously
described [9], such patients usually have larger aortic di-
mensions; however, aortic dimensions were not recorded in
most patients described in this article.
The risk factors leading to aortic dissection can be
multifactorial. Pregnancy-related hemodynamic stresses and
hormonal effects are well recognized as the main risk factors
responsible for the development of peripartum aortic
dissection [4]. Hemodynamic stresses are significant in
pregnant women in the second and third trimesters. These
stresses include increased heart rate, stroke volume, cardiac
output, left ventricular wall mass, and left ventricular end-diastolic dimensions, and decreased systemic vascular resis-
tance [29], heart rhythm changes [30], and compression to
the abdominal vessels by the gravid uterus [31]. Pregnancy-
induced alterations in plasma estrogen and progesterone
concentrations are associated with aortic structural changes
that are vulnerable to aortic dissection [32]. Coexisting risk
factors include inherent disorders such as aortic
diameter > 40 mm prior to conception [33], connective tissue
disorders (Marfan, Turner, Loeys-Dietz, and Ehlers-Danlos
syndromes and familial thoracic aorta aneurysm), bicuspid
aortic valve, coarctation of the aorta, acute myocardial
infarction, and obesity. Drug abuse can be another risk factor
that may impose hemodynamic stress on the aortic wall and
eventually lead to aortic dissection [34]. As a result of its
rarity, postpartum aortic dissection may be associated with
late presentation, delayed diagnosis, or misdiagnosis [3].
Knowledge of the patient’s past medical history, including
connective tissue disorders, bicuspid aortic valve, coarctation
of the aorta, prior aortic surgery, or intravenous drug abuse,
may predispose the physician to a high index of suspicion in
diagnosing postpartum aortic dissection. Early presentation
and a timely diagnosis with prompt treatment are crucial in
preventing patient death.
Immer et al [2] reported 50 cases of puerpartum aortic
dissection during a 20-year period; 40 were Type A aortic
dissections and 10 were Type B. Five (12.5%) Type A and four
(40%) Type B dissections occurred postpartum. One (20%)
patient with Type A postpartum aortic dissection died. Simi-
larly, our study showed a mortality of postpartum Type A
aortic dissection of 26.7%, whereas no deaths occurred with
Type B. More patients with Type A aortic dissection required
aortic surgery than those with Type B.
Peripartum evaluation of the safety of an anticipated
pregnancy should be carefully carried out prior to conception,
labor, and vaginal delivery. In the event of connective tissue
disorder, patients need to be under close surveillance with
well-controlled peripartum hemodynamics. Moreover, it is
essential to monitor the aortic dimensions during peripartum,
because aortic dissection may occur at any time postpartum,
varying from days to weeks [7]. Aortic root surgery should be
done a few days after delivery for Type A dissection, and close
monitoring and administration of b-blocking drugs should be
continued for up to 3 months postpartum for both Types A and
B aortic dissections [2]. Surgery for bicuspid aortic valve and
coarctation of the aorta can be performed at any time during
pregnancy when necessary [35,36].
From the present study, patients with postpartum aortic
dissection were young, with an age range of 22e39 years,
which is in agreement with what has been reported in the
literature [4,5]. It was notable that postpartum aortic dissection
may develop with no predisposing factors regarding patients
aged 22e29 years, para number 0e5, and onset time of 1e42
days post-delivery by either vaginal delivery or cesarean sec-
tion. The two predisposing risk factors of pregnancy alone
with no underlying contributing factors and Marfan syndrome
prevailed as the leading causes for the development of aortic
dissection, with significant differences when compared to
322 S.-M. Yuan / Taiwanese Journal of Obstetrics & Gynecology 52 (2013) 318e322other risk factors. In the present study, late presentation and
delayed diagnosis caused death in 33.3% and 50% of patients.
In conclusion, postpartum aortic dissection is rare. It may
occur without predilections regarding the postpartum period,
patient age during pregnancy, and prior pregnancy history.
Late presentation and delayed diagnosis may cause death in
these patients. Therefore, a suspicion of aortic dissection
should arise when pregnant women present with complaints of
acute pain in the early postpartum period, in those with con-
nective tissue disorder, or even in those with no additional risk
factors.
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